Oncogene activation in pituitary tumors.
Pituitary tumors constitute 10% of intracranial neoplasms and are mostly benign, monoclonal adenomas derived from single mutant cells. Pituitary oncogenes have been intensively studied and three of them, gsp, ccnd1, and PTTG are abundant in significant numbers of cases. gsp is present in approximately 40% of Caucasian patients with GH-secreting tumors and results from a mutated, constitutively active alpha subunit of Gs protein. Persistent activation of the cAMP-PKA-CREB pathway may lead to uncontrolled cell proliferation and GH secretion. ccnd1 is overexpressed cyclin D1, and cyclin D1 gene is amplified in some pituitary tumors. PTTG is expressed in most pituitary tumors. PTTG is localized to both the nucleus and cytoplasm and interacts with several protein partners. At least three tumorigenesis mechanisms are proposed for human PTTG. 1) PTTG and FGF form a positive feedback loop and stimulate tumor vascularity. 2) PTTG transactivates c-myc or other pro-proliferation genes. 3) PTTG overexpression causes aneuploidy. PTTG expression activates p53 and causes p53-dependent and -independent apoptosis. Due to lack of functional human pituitary cell cultures and appropriate animal models for pituitary tumors, many of the results reviewed here are obtained from heterologous systems.